Abstract-The exploding wire phenomenon is well researched 
1 ohm/square broad variety of thicknesses ranging from 7 micron to 5 mil, micron lengths ranging from 5.08 cm to 19.05 cm, and sheet resistances of 1 ohm/square and 7 ohms/square. These films were used to study 5 mu 100 A 5 mu 7 ohm/square the effect of film properties on the transient plasma generation mechanism when exposed to a rapid high voltage discharge. The Insulated Low Greater than 7 effect of these properties can be seen in the current waveform, The waveform for the current of an exploding wire is typically of the form shown in Fig. 3 [2, 3]. Emphasis will be placed on Fig. 3D , which is the best representation of the -ooOO11
exploding wire phenomenon, depicted in Fig. 4 . This waveform is characterized by three phases, explained below.
Time (ps) It is important to note that the resulting waveform in Fig. 5 Fig. 5. Waveform ofa 10.16 cm low resistance 7 micron sample. from the exploding film is identical to that of the classic exploding wire.
There is a slower heating rate of the sample since the amperes per square centimeter of the cross section is reduced. However, it was noticed in our experimental results that resistance of the sample seems to play a major role in the initial strike. As seen in Fig. 6 The thickness of the insulating substrate also had a notable
The minimum current magnitude at 19.07 cm was 518.37 A, effect on the initial strike. Collectively, the insulated samples exhibited by the insulated low resistance 7 micron film.
had a higher initial strike amplitude at 5.08 cm than the Therefore, one can conclude that at a given length, the regular samples. The initial strike amplitude for the insulated thickness of the substrate has minimal effect on the restrike 5 mil was 87.25 A, and for insulated low resistance 7 micron, amplitude. 212.86 A. However, the highest non-insulated film (low resistance 7 micron) had a maximum initial strike amplitude 1600 _ of 81 e n g t h o f S a m p l e ( c m )
Once the aluminum vapor fully transitions to the plasma state, there is an increase in current flow. Above the length of Fig. 9 . Experimental result of length vs. restrike duration. 12.7 cm, the 7 micron sample does not exhibit restrike. The resulting waveform was similar to that of Fig. 1C . At all D. TotalDuration lengths, the restrike amplitude of the samples was similar and
The total time duration of the phenomenon increased with followed a comparable trend, shown in Fig. 8 . The amplitude an increase in the sample's length. At 5.04 cm, the total of the restrike decreased as the length of the samples duration was 70 ars, and increased to over 100 ses at 19.07 cm.
increased. At 5.04 cm, the maximum restrike current of all 7 micron samples are an exception, in the sense that the tested samples was for insulated 5 mil film, with a current waveform is symmetrical about 12.7 cm. 7 micron has the magnitude of 1368.33 A. At 19.07 cm, the current amplitude highest time duration of 96.74 hts, at 12.7 cm, as shown in Fig.  dropped to 581 .6 A. The 5 mil film had minimum current A magnitude at 5.04 cm with a current magnitude of 127.14 A. Power waveforms were created via multiplication of the Based on the results, one can safely conclude that thin films current and voltage waveforms. The peak power of all can be effectively used as a surrogate for a wire in exploding samples reduced with length. For instance, low resistance 7 wire applications. It has also been demonstrated that some micron film changed from 1920 kW at 5.04 cm to 879.79 kW variables, including film thickness, film resistance, and film at 19.07 cm. The peak power of the non-insulated 7 micron length, affect the resulting waveform ofthe transient exploding reduced drastically above 12.7 cm due to no restrike in the film phenomenon. waveforms ofthese samples. 
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Armament Systems Center at RDECOM-ARDEC, under grant \~~~~~~~~number DAAE3O-03-1-0200. Wires, vol. 3. New York: Plenum Press, 1964, pp. micron has the least resistance. It was also ot tna tne 193-210. insulated samples had lower energy than the non-insulated samples. However, results show that a common trend exists with all the samples. Energy decreases with an increase in length.
